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® Jemperature
QCD beyond normal nuclear temperature & density [ERCEEURNUES IS/
Are we creating a thermalized medium? ® Energy Density
®|s medium sufficiently hot and dense!? X O,Pac't,y
. —_— . ® Viscosity
® Pressure
Are we creating a new Phase? e Thermalization Time & Extent
eDo we observe critical behavior? e Deconfinement
®Space-Time evolution!? e Degrees of Freedom
Explore the properties of the medium! ® Recombination to Final State
< ; ® Equation of State
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Experimental Observables
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Species Energy

Events

3 d+Au 200 5.5G

p+p 200 6.6G

200 1.6G

4 Au+Au 62 58M

Cu+Cu 200 8.6G

5 62 0.4G
22.5 9M

p+p 200 85G
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Multiplicity

Transverse Energy
|dentified Spectra

Particle Ratios
Fluctuations

Elliptic Flow

Bose-Einstein Correlations

Hard Probes
® See presentation by D Peressounko
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PHENIX Experiment
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Event Characterization
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Energy Density: Nch & ET
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Chemical Equilibrium

constraints on locally conserved
quantities.
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Spectra

ePion contribution from decays at low prt
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Radial Flow
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Density in the Bjorken Picture
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Elliptic Flow

Spatial Anisotropy Momentum Anisotropy

y Xy = Ny (1+2v,(pr)cos(29))
k8 — <y2> n <x2>) d(l)de
/ Elliptic Flow Saturated

Phys. Rev. Lett.91(2003)182301
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Elliptic Flow - Heavy Flavor
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Hadronization
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Fluctuations
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ABT Puzzle
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Other HBT Handles

pecies bependence / )

! S
s 200GeV Au+Au m -T- A
q:; - * ® k-k- N
£ T o k+k+ l \ [
. . N A PP T. Kawagishi, JPS-2005
5 N Eu ;E .......................................... P e
B * j-'élug_ .......................................... £25_ .......................................... EZE_
4 B Eg;_ .......................................... ~, zuE N'Ean
- 0. 5_ .......................................... T20F-- oo F
- + # i + E'ﬁ5jjjﬁﬁﬁjjjﬁﬁﬁﬁﬁjjjjﬁﬁ'jjjjjjjjjjjjjjjjjjjjj II:."-‘u15._——__.—1___'; éﬁi
3 :_ + gg:. ....... ‘ ....... ‘ ....... e " ! m;
E Phenix Pre“minary u1_ .......................................... . .
3 N B B N R B ""1'1"lu"r':'"i"'ii'f"é'é["'i;]' 65 1{5@2 irf 3” 595 1215 E? 3d]
02 04 06 08 1 1.2 1.4 " @ @
M. Heffner, QMI2004 <mt> (GeV) E“; PHENIX PRELIMINARY
( \ N‘_‘ZE ;_ ......... - ........................... ﬁfﬂ 00GeV Au+Au
o[
. . € 20 0.2-<k;<2.0 GeVic
Particles in the same flow field 2, b
have similar kT dependence. _ —B— centrality 0-20%
i ] —k— centrality 20-60%
S—— S sl abpupipgiegogge ”'
PH!ENIK <A ¢m:- [rad] <A ¢F“:- [rad]

e e i



New lools ...
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Future Measurements
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collisions at VSNN = 200 GeV David Wmter

eHigh pr p?, h, identified charged hadron and inclusive charged hadron spectra from PHENIX,
Maya Shimomura

eProbing Cold and Hot, Dense Nuclear Media via High pr Jets with Di-hadron and gamma-hadron
Correlations with PHENIX, Nathan Grau

eFlavor Dependence of jet-correlations in Au+Au collisions at Vsnn=200GeV with the PHENIX
Detector, Wolf Holzmann

eMeasurement of Direct Photons in Vsnn = 200 GeV p+p, d+Au, and Au+Au Collisions with the
PHENIX Experiment at RHIC, Stefan Bathe

eEvidence for a long-range pion emission source in Au+Au Collisions at sqrt(s_NN)=200GeV in
PHENIX, Paul Chung

eSystematic study of identified particle production in PHENIX, Masahiro Konno

e Anisotropic Flow in Vsnn = 200 GeV Cu+Cu and Au+Au collisions at RHIC - PHENIX, Hiroshi
Masui

eNuclear modifications and elliptic flow measurements for phi mesons at Vsny = 200 GeV dAu and
AuAu collisions by PHENIX, Dipali Pal

eMeasurement of event-by-event fluctuations and order parameters in PHENIX, Tomoaki
Nakamura

ePHENIX results on J/y production in Au+Au and Cu+Cu collisions at Vsnv=200 GeV, Hugo Pereira

eStudy of J/y Production in p+p and d+Au Collisions at Vsnn = 200 GeV by the PHENIX
Experiment, Sasha Lebedev

eHeavy flavor production in p+p and d+Au collisions at Vsnn=200 GeV, from single leptons over a
wide kinematic range, Youngil Kwon

ePHENIX results on Open Heavy flavor production in Au+Au collisions at Vsnn=200 GeV, Sergei
Butsyk

eComparison of f properties as seen in dielectron and hadronic decay channels in Au+Au
collisions by PHENIX at RHIC, Sasha Kozlov

eFirst measurement of omega-meson production with the PHENIX Experimetn at RHIC, Viktor
Riabov

eMeasurement of low mass dielectron continuum in Ysnn=200 GeV Au-Au collisions in the
PHENIX Experiment at RHIC, Alberica Toia

eAnalysis of three-particle correlations in Vsnn = 200 GeV Au+Au collisions at PHENIX, Mate
Csanad
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Summary

T
PH ENIX

PHENIX measurements of soft and hard observables are an
essential component of the exciting, comprehensive physics
program at RHIC.

Multiplicity and Transverse energy measurements indicate energy
densities well above QCD critical energy density, |5 GeV/fm3

|dentified spectra demonstrate strong hydrodynamic flow with
energy density of ~5.4 GeV/fm?

Particle Ratios and identified spectra indicate thermalized medium
with strangeness fully saturated

Mid-pTt proton excess and constituent quark scaling of v;
consistent with partonic degrees of freedom

HBT Radii inconsistent with full hydrodynamic calculations.

Ongoing analyses of High Statistics Au+Au and Cu+Cu datasets
promise new insight.
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